PACS numbers: 67.65.+z, 67.60.Fp, 72. 15.Nj Experiments [1, 2] Later, the existence of the zero-temperature attenuation has been confirmed by transport calculations [4] for dilute Fermi gases. An extrapolation to higher densities gives a much lower transition temperature T, (1) than the experimental values [1, 2] . This is not unexpected since the calculations [4] are based on a transport equation which is valid only for systems with very low densities.
The zero-temperature attenuation lies beyond the standard Landau- Silin-Leggett (LSL) theory of spin dynamics in spin-polarized Fermi liquids [5) . In essence, the LSL description is a zero polarization limit of the "exact"
theory. The problems in transverse spin dynamics of highly polarized Fermi systems have been known for several decades (mostly unpublished; see a brief summary in [6] He. The results [7] become very simple (similar to [4] ) at low density, but this does not help for dense systems. Below we will lift these limitations. At low spin polarization (H-9 T in [1, 2] corresponds to the Zeeman energy 2PH -14 mK), the exact equations [7] can be simplified and extended to finite temperatures. The results provide a good quantitative description of the exper-
Since in the zero polarization limit the equations [7] reproduce the standard LSL theory, it is sufficient to leave the real parts of the vertex and the mass operators in the LSL form, and add the lowest in polarization imaginary corrections to the vertex and self-energy. %e
will not give the details; we will only outline the procedure and analyze the results. Even the low-frequency transverse spin dynamics involves the single-particle states between the Fermi spheres for spin ups and spin downs [6] . is a 2po/rr and is equal to a.
Finally, the microscopic equations [7] at T=O and low t polarization reduce to [7] . This can be done consistently for dilute Fermi gases [4] , but is more difficult at higher density.
At low polarization and temperature r~(T, H) can be evaluated assuming that the inverse relaxation time z& has no strong singularity at T,H 0 and is small. This is confirmed by our calculations at T=O, standard calculations at H=O, and dilute-gas calculations [4] (2) and (3) is to look for the solution in the form bn(pp) =np+k vpn~, and integrate the equation over angles. Since at k 0 the eigenvalue is rp=Qo (Qo=2PH is the free Larmor frequency), the real and imaginary parts of Eqs. (3) and (4) at k=0 give, after integration, two additional conditions: P~P/(I +Fo' ) and a yp. The first condition is a usual expression for a magnetic susceptibility of a Fermi liquid. The second one is a similar relation for dissipative of-shell terms; it can be checked by comparison of imaginary parts of the mass operators and the vertex [7] .
In the next step one should multiply Eqs. (2) and (3) by k vp and integrate again. These two integrations provide the eigenvalue of Eqs. (2) and (3),
The real part of Eq. (4) (3) At low polarization z~T is equal to the usual longitudinal relaxation time [8] - [ - (8, (t) ).] The explicit relation is unknown, except for dilute systems, and we have to consider aT and aH as independent parameters. In dilute systems 1)&Fp(') )&F~('), aT=aH=a, CD=0.8, and T =QpCD /2' ll. The difference from [41, T, =Qp/2)r, is explained by a variational solution of the transport equation in [4] ; our result is exact in the low-density low-polarization limit.
The transition temperature T, in Het is 16.4~2.2 mK [I] and is much higher than an extrapolation [I] T, =6. 5 mK from the variational dilute-gas results [4] with a heuristic substitute Qp Qp/(I+Fp' ) =3.4Qp which was supposed to take care of the anomalously high magnetic susceptibility of He. Comparison with our equations gives a reasonable value of unknown parameters,
I+Fi' /3 = 1.72+ 0.23
The experiment [2] (the data still have a preliminary character) revealed the anomalous temperature dependence (I) and 5%, and the spectrum of Silin waves (4) has a singularity and should be reexamined. This has been done in [10] in the LSL approximation. According to [10] , the spectrum co near x, becomes linear in the wave vector k even in a long-wave range instead of a standard I~. dependence (4) .
The zero-temperature attenuation modifies the results [10] and helps to preserve the k form of the spectrum. Above we multiplied Eqs. (2) and (3) [10] . Then, instead of (4), the spectrum reduces to (6) [wherever possible we substituted Fp' =Fi' /3, neglected unimportant terms with y, and parametrized the difference (6) , and the spectrum (6) remains quadratic. The spectrum is linear, as in [10] , p)=Qp+kvp(1+Fp' )/J3, only for shorter waves. In contrast to [10l, the zero-temperature attenuation makes the range (7) finite even at x =x"and T=0:
The spectrum (6) near x, is very sensitive to the magnetic field. At the critical point x, the spectrum is purely diffusive, m = 0 p -iD,ffk, v() ( I +F()' ) r~T/3 I + r &T Qo(yp -yi/3)/2To (I + Fo Away from x, the spectrum acquires a spin rotation part and recovers the form (5).
In experiment [2] 
